We present measurements of inclusive anomalous muon production in e+e annihilations in three energy ranges. In all three ranges we observe a large anomalous muon production rate in two-prong events which is compatible with the expected decays of pairs of heavy leptons. In the highest energy range there is also appreciable anomalous muon production in. multiprong events which, due to its magnitude and momentum dependence, must come in part from a source other than a heavy lepton.
We present measurements of inclusive anomalous muon production in e+e annihilations in three energy ranges. In all three ranges we observe a large anomalous muon production rate in two-prong events which is compatible with the expected decays of pairs of heavy leptons. In the highest energy range there is also appreciable anomalous muon production in. multiprong events which, due to its magnitude and momentum dependence, must come in part from a source other than a heavy lepton.
In previous Letters we presented evidence suggesting that a new lepton'' and charmed mesons' are produced in e'e annihilations at center-ofmass energies (E, ) above 4 GeV. By measuring inclusive muon production we can investigate the leptonic and semileptonic decays of these and possibly other new weakly decaying particles. 4 The data presented here come from the Stanford Linear Accelerator Center-Lawrence Berkeley Laboratory magnetic detector' at SPEAR and, in particular, from a muon detector (the muon tower) which is located above the main detector. A schematic drawing of the muon-detection system is shown in Fig. 1 . To reach the first layer of muon-detection spark chambers (level one), a particle must pass through a 24-g/cm'-thick aluminum coil, a 42-g/cm -thick lead-scintillator sandwich shower counter, and a 160-g/cm'-thick iron magnetic flux return. To reach the second or third layers of spark chambers (level two or three), a particle must, in addition, pass through one or two 222-g/cm'-thick slabs of barite-loaded concrete. By taking the average angle of incidence into. account, the total material before levels bvo In events with three or more observed charged prongs, we eliminated pairs of oppositely charged particles the cosine of whose opening angle was greater than 0.99, because these pairs were most likely from photon conversions in the 0.052 radiation lengths of material in the vicinity of the beam pipe. In addition, all events containing a muon were examined individually and obvious examples of p. -pair production with photon conversions were eliminated.
The results for anomalous muon production are given in Table I . The ange from 5.8 to 7.8 GeV. Note that the two-prong cross section is not corrected for a coplanarity cut and is thus artificially suppressed relative to multiprong cross sections. In calculating the two-prong p, fraction, the number of candidates has been corrected to eliminate leptonic reactions. triggering efficiencies, but not for the average minimum momentum required to be detected in the tower (910 MeV/c) or, for two prongs, the coplanarity and missing-mass cuts.
In the two-prong case, there is a large anomalous muon signal in all three energy regions. "
Theoretically, one expects that about 87% of the time the decay products of a heavy lepton will contain only one charged particle. " Thus, muons from the decay of a pair of heavy leptons should appear primarily in two-prong events, The expected two-prong cross sections for a heavy lepton with a V -A decay, a branching fraction to pvv of 0.1'7, and a mass between 1.6 and 2.0 GeV/ q' are given in Table I . " In all three energy ranges, the measured anomalous muon cross sections in two-prong events are consistent with coming almost entirely from heavy lepton pairs.
The momentum spectrum for the anomalous muons in two-prong events in the highest E, range is shown in Fig. 2(a) , along with the spectrum expected from a heavy lepton in the mass range from 1.6 to 2.0 GeV/c2 and other parameters as given above. The two spectra are in reasonable agreement.
In the multiprong data, there is a suggestion of anomalous muon production in the two lower energy ranges, but it is not conclusive. In the highest energy range, the-signal is 5+ 2 times that expected from heavy-lepton pairs with branching fractions as given above. Furthermore, the muon-momentum spectrum from heavy-lepton pairs should be independent of the event multiplicity, whereas the spectrum observed in multiprong events, shown in Fig. 2(b) , is much steeper than that observed for two-prong events or expected from heavy-lepton decays. Figure 3 shows the anomalous cross section and the anomalous-muon-to-candidate ratio in the highest E, range. ii
